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(54) LUBRICANT COMPOSmON FOR REFRIGERATOR 

(57)Abstract 

PURPOSE: To obtain a refrigerator oil compsn. which has a good compatibility with a fluoroalkane 
refrigerant in a wide temp, range from a low-to a high- temp, region and very stable, good lubricating 
characteristics and hence is very useful as a lubricant of a refrigerating system. 
CONSTITUTION: This refrigerator oil compsn. of a refrigerator uses a fluoroalkane refrigerant 
contains a fluorine-contg. arom. compd. of the general formula: R(XRf)n [wherein X is 0 or S; R is an 
n-valent 6-60C arom. group; (n) is an integer of 1-4; and Rf is an optionally partially substd.' 
fluorocarbon group provided that the number of carbon atoms of Rf is 1-25 and that the ratio of the 
number of fluorine atoms to that of carbon atoms is 0.6 or higher] and an additive comprising a load 
carrying additive and/or an anticorrosive agent in an amt. of 0.01~25wt.% of the compd. 
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(CF 3 ) a CF v (CF^jCF, 



"00 



(cr 3 ) 2 CF 



( HFP=mS^C y F 1(> ) 



(CF 5 ) 2 CF CF A CF 5v 

(CFj^Cf' X 0Ph CF/ 



/ CF(CF 3 ) a 

C 

V CF-OPh 

k 



(PhOC y F 1? ) 

[006 1] rTf-'JrfV-J (PflfrttlMlVT-f^-f F20) ^HFPEg* (C9 Fl8) i7i^-;Hiffi 

?) *5ML =*L mW^. (1976), P288-291 . KIT EK*<»*< S**iT^i. 
<DKlST?ft8£;h£«fc5fc§&#<©TFE£gtt: (CIO 50 5* [16), [17], [ 1 8 ) (OEfSiE ; 
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HO 1 20 — . 
Na ° \2/ CH 2° H ** C t0 F 19°''\O/-CH 2 OH 



[163 



OH 0 C ? y t7 

JO) J©) ti .3 



HO 

[0063]SCC19), [2 0]©5I55C; Hk2 2] 

[0 0 6 4] 20 



B0-(0)-C0 2 M» 

c,F 17 o-<0^co 2 Me CiO 



2/ NEt 3 <b) 



C20D 



[O 0 6 5] X. Journal of Fluorine Chemistry 54, it [2 1']. [ 2 1 " ] <D5Jfc5t ; 

162(1991) icli. (2 1'], [2 1 " ] sEOD.Jofc? [0 0 6 6] 

i ^ £ /^-^;U^- □ f-^X-xJKOWJBSJBA* lit 2 3 ] 

ArOH + CF 2 = CF0R<-j — > ArOCF 2 CFHORl C*!'} 



1 > ArOCF 2 - 



GFXDR4 C21 



tCCT? R-f =-C a F, . — CF a CF (CF, ) 0C 3 F, . 

-CF, CF (CF a ) OCF, CF, CO, CH, . 
X = Cl. Br. 3 

[0 0 6 7] X. Izvest. Akad. Nauk S.S.S.R., Otde 50 I, Khim, Nauk ,1952 ,261-71=1* [21'"'] (DSJSS 
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x^L/VXIixh^^^ax^uxO^ioSJS^iSS [0068] 
**ITH*. [4t2 4] 

NaOH ox KOH 



PhSR-f- CF 2 ™ CXF * PhSCP,CHXP 



[0 0 6 9] X, Bui I.Soc.Chim.Fr. , 1 972 . (8) . 3202 10 [007 0] 
-5lc|± [21""] 3.<D£ : 5te : ?*7z;-Jl>t0nn Utz 5] 

PhSNa+CFa ==CC 1 F ► PhCF=CClF 

C 2 1 " ' 3 



[007 1] (2) 7x.S—MVLt*9*7x.S—JI>Mt Tli. < it b=h.£;!><. ft«n«Kft 

ffl«17;^o*-jKVSt©S(6 ismt LTIiflJxl*&T©5JS*<£lf bsh.5. 

^xy-VU^XIi^^Pxy-JHiiafn^JU^-P*— [0 0 7 2] 

*>at©EKI=J:*«7t»*9f«<k*1il©KKi:L 20 [lt2 6] 

Ar' X- +Rf X s - Ar' XRf C 2 ID 

ArX 6 +Rf X- - At' XRf C2 2) 



-OSO a Me, -OCOCP* . 

[0 0 7 3] R 1 2 ; 
[0 0 7 4] 
[fc2 7] 




[007 5] . -0S02 CF3 . -0S02 CC 
I 3 , -0S02 CI*(07=*>i:LTKilWl> 



iisssat. Ar' &-mo>%%m&£&t. rc 
i±-«as [id ^©RftHctroT?. rc x- ©7 

Actual , Chem. ,1987 ,151 
it [233 . [24] (D5J65EC; 
[0 0 7 6] 

Hkza] 
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B 3 C 6 H 4 X ? + CF 3 CH 2 OH. >R 3 C 6 H 4 OCH 2 CF s 

R 5 C 6 H 4 OH + CPiCHjOR 4 -^JR i C 6 H 4 OCH 2 CF 3 

C243 

CCCT. R» =H. 4-C1, 4-Br. 2-MeO, C, 4-0, N, 
2-0, N. 4-CF 3 ; 
X, =F. CI. Br ; 

=-SO,Me. C OC Fi % — S D» CC la % 
S O a C, H, Me-P, -SO* Cl] 

[0 0 7 7] "Chemistry of Organic Fluorine Compoun it&mo>£ < ***iTL^*. 
ds" Halsted Press, 2nd Edition. P279(=(i, 7^3— Jornal of Organic Chemistry , 50 . 4047 (1985) 

jim. -?^j-)\,m>s»f*- jimommxim-om* a (25) ©s£it ; 

SP»T?©T;u+;Hb(Alkylation at Oxygen or Sulfur) [0 0 7 8] 

CF 2 CICFCI 2 
Z'HtoW > 



M* 2 CO 



Z 1 H^-XCF 2 CFC1 2 + Z 1 H@KXCF 2 CFC1H 

C25D 



CZ' = H. Me, OMe. Cl ; X=0. S] 

[007 9] Industrial and Engineering Chemistry 40 [0080] 
. 39 . 412 (1947) Ut3 0] 

xE [26] , [27] (OSJSjE ; 
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M« 2 C0 

PhONa + CHC1 2 CFCI > CHCI 2 €F 2 OPb 

Me COBt 

PhONa + CC1 3 CF 2 C1 >CHC1 2 CF. 2 OPh 

C27J 

Tetrahedron Le tiers, 22, 323(1? B1) 
£>MF 

PhXK + CF 2 Br 2 >PhOCF 2 H + PhOCF 2 Br 

CX = 0,S} C28J 



[008 1] Pure and Applied Chemistry , 59 . 1015 
( 1987 ) 

CZ 2 Z 3 Z 4 CFZ3 Z* 
[CCt?Z2 =C I , Br. IffclJ, Z3 = Z< = 
F, CI, Br. CF3 , HTPfeS] *©0"Jt LTI*. 



[0 0 8 3] 

09 (1960) 
3 [3 2] <C 



[0 0 8 5] *©<6i=ts fi-a©x— r;Hg^XI*^* 
i— r;H6d*»rt-r-5*a*W«LT. [13 
©£7?*3HMIUKfc£**SJiW-*«<-e*4. *© 



-«S6 C2 93 TS4*i44H)*79«/NPy>ttt 
i7i;*t-f K©EJ6tf»*< 5**1X1**. 

[293 

[0082] 
Hfc3 1] 



E(6I= * * i— T^UWrtElS^tllf 
it [3 33 . [3 43 ©ElSit ; 

[0086] 

Hb33] 



PhS" +CFo. CC I s ►PhSCClaCF, [30] 

F hO- +CF, C 1 CFC 1 a — PhOCFaCFCl, [31] 

Journal of Organic Chemistry , 25 , 20 [0 0 8 4] 

Hb3 2] 

D£JS5t ; 30 

Jg^-0H+CHCJF 2 > #5)oCKF 2 

Z Z* 

C32D 

CdCL-e. Z» =Z 6 =H. Me. MeO. N0» . CH, .CI] 



(18) 



KH¥06-313180 



Ar 'OH + CH 2 -CHCH 2 OCH ? Ri ' 
0 



Ar'0CH 2 CHCH-0CH 2 Ri " CiO 

I 

OH 



Ar'OCH^CH-CHj + R1 "CH 2 0H 
\ / 2 
0 



Ar'OCH 2 CHCK 2 OCH 2 Bi" 
I 



[0 0 8 7] (CC-E. Ar' f±-a<DXSKS*S 
L, RfliK»1~1605*tB4-#>ia 
"To ] S6(=. -«S [l] -CS^^-SteScOflSE*^ 

(I) T*d*t«ftHI=a»LTtJ:t». 

« 3 C<H 4 OCH 2 CF 3 -» R 3 C 6 H 4 OCCF 2 CP i 



[0 0 8 8] *<Dmt LTI4. «ii.tfaT©;fra*«*H» 

Actual. Chem. , 1987 .151 
3 (35) ©SfSa ; 
[008 9] 
Ut3 4] 



Hr/5bCl s 



R 3 C^H 4 OCF 2 CP 5 



[0090] (C:t, R 3 li [23] . [24] a© 30 

L"C(±, #J*.l£. "Advances in Fluorine Chemistry " 
Butterworth, vol.3 , P181 lc^£;riTl'>£>.nP'5f 

J; •& o^^E£fe» "Chemistry ofOrganic Fluorine Comp 
ounds " Halsted Presslc|5K^*tTL>'i)S'a, fcSl^ 
liftSBBg 5 O - 1 1 7 7 05^|4>|fi» ft-iiBg4 3-1 1 
8 8 KfiH4 7-2256 3 

[009 1] -lK3t C i ] -C*£fc.«ft79ft***ft 

Z? - (CF2 ) LI - (CH2 ) L2- 
[ Z 7 = F , CI, I, H;Ll =1-1 8©SISt; L 
2=0, 1 , 2] 

[3 6] a®ik**a>ji<tfl& LTiittTOi.e*<*tf 

[009 3] CF3 CF3 CH2 - H C F3 CH2 
CH2 F- (CF2 ) 2 -, F- (CF2 ) 3 

F- (CF2 ) 6 -, F- (CF2 ) 10-, F- (CF 50 



ft*TI=*Lfc££l**©JM*W©-S£WSLt=i© 
T*fc6 0 Hot, -teit CO ©*JR©£J£&I4. c*i 

ffl*#i«»ai«ai*. -tea [i] v&zti$>mmzt 

•3Tlvh.l**<. Sil^&KJcoTftblEStSft.&i© 
[0 0 9 2] fclTlr, **01l=«ffl*srl*-Kst [I] 

xa^4x*^e*©R f ccic^ 
tRf»«i*4t6aTM*ii«-ua [id ©feK 

+ ©R f ©^J©-S|5^#J^Lfc=fe,©Xfc-oT-*t|C|®^ 

£sh-&4,©-r?l±fcl\ 
■ • [36] 

2 ) 2 -CH2 F- (CF2 ) 4 -CH2 F — 

(CF2 ) 4 -CH2 CH2 F- (CF2 ) 8 -C 

H2 CH2 I — (CF2 ) 4 -CH2 CH2 C 

I CF2 -. CI- (CF2 ) 2 CI- (CF2 ) 

4 C I (CF2 ) 3 -CH2 -„ B rCF2 C F2 

— . BrCFl - 

I-CF2 -, I — (CF2 ) 3 -CH2 H- (C 



(19) 
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F2 ) 3 CH2 H- (CF2 ) 10-CH2 HC [0094] 
F2 -, HCF2 CH2 CH2 HCF2 CH2 [fc35] 
I - (C F2 ) 2 -CH2 CH2 R 1 3 ; 

F-CCFCF 2 03 La -CFCH 2 - 



[0095] S(37' ] ; 
[0 0 9 6] 



Ut3 6] 



[371 



P-fc-CFCFjOd -CX FCP a ~ 

* T.9* * 



C LZ'= 1- 



[0 0 9 7] 



F- CCF2 CF2 O] L3-CF2 CH2 - 0.3=1-11) [38] 
F- [CF2 CF2 CF2 O] L4-CF2 C F2 C H2 - 0-4=1 ~ 7) 

[39] 

CF3 CHF-, CH3 CF2 — . C H2 FCF2 6 CHCI2 C F2 CH3 CHFCH2 C 

CF2 HCF2 CH2 CHF2 C H2 -. C H2 FCH (CH3 ) C F3 CHFCF2 CF 

F3 CC I 2 CF3 CHCI-, CF3 CFC I 3 C F2 CHFCF2 HOCH2 C F2 C F2 CH 

— , CFCI2 CF2 — « CHFCICF2 — « C6 F 2 CH! CICF2 -, CFI CHCICF! - 

-CZ' Z* CFZ J Z< [40] 
CZ3 . Z* li-dSit [29] +<0Z3 , Z* tmC) [0098] 
5t [4 1] ; [1L3 7] 

-CH 2 CHCH 2 OCH 2 Kl'" C*0 
OH 

[0099] [4t3 8] 

CR f~ C3 33 *®Ri"±mW 

-CF 2 CX' CX a H 
CX' „ X 8 tt-ffisfc C43 4>©X, , Xz 

-CmF...., 
Cn* Ji-te* [23 4 , ©n' ifflt. J 



C4 23. 
C4 33 



[0 1 0 0] ^(Dfflt LTIi, [4 4], [4 5] SO btl- 

-C3m F6m-t 
(mli-)t55t [II] +©mfcBi:] 

-C2m F4m-1 
[m' tt-»3C [1 2] +<W tHC3 

-Cn F2n' H 

Cn' tt-«a [3] tOn' iBC] tfflflliLT 50 I*. [47], 



[44] 
[45] 



[46] 

[4 8] a©»*«*lf 6*14. 
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[0101] 

-C3» F6m H 
[mli-tea [II] VOmtmC) 

-CX F4m' H 
[m' li-HfiS [1 2] *<W tmCl -HS5C [4 
3] - [4 8] O&omfrMt LXlt^T(0is(0t<m-f 

[0102] CF2 =CF- CF2 =CFCF2 -» 
CF3 CF = CF- CF3 CF2 CF = CF-. (C 
F3 ) 2 C = CF-. C6 F1I-. C9 F17-, Cl5 F 10 
29-. C10FI9-. CF3 CHFCF2 C6 Fl2 H 

C9 FI8H-. C4 F8 H-. CI0F20H-.* 

[0103] CFCI=CF-. CFCI2 CF2 CF 
= CF-> CF3 CC I = C F — . CCI2 =CF-, 
CHCI=CF-, (CF3 ) 2 CH-, CF3 CFC 
ICFCI-. Kl±<D«fc5lc. *JSlc&ffl£*i£-<65t 

i,Ci:A<Rlffi-efc* 0 20 
[o 1 04] 5(1] T-a£*i-&te£fcli. *Sf, X 

[o 1 0 5) ■* m vmz*iz>it£tokM£LTmm 

^-□tH'Jx— ffoit-ifr* *;U/H+v;uS, At^vu 
- h£. 7 5 h'S. h>S-Vx^^ju£^<D*;U?H- 30 
t Kp + v;uS. 75/1. -f S K*. x- 

im* h 'jTv>*^©«f4S*S^^W^-&/^-7;u^- 
□ /K'jx— =f;u^--<;u. ^dp^7U^-p*— /H>^^-'f 

<D*frb. -USsE [i] <D1b#1*ito)ffi^14^#f)n* 

[0106] 3eE [i] TS^-SlbS^teOTr-Out 

mzLT&mtzms. an] -ra^ti^bs&rog 

fe±&=*tL-T'J>k<<!:*,0. 1iI%Cl±. ff*L-< 
Ii2 5SM%]iLhs Sbl=»*L,<li5 OIg%«±ff) 

[0107] ( i ] T'%z*iz>ii£v»zmn 

LT&mtz>m$\z\t. zoft&tLTit. a#i*4o 50 



[47] 
[48] 

°CI=33l+«,iJliJSA<, 2~500cstll)il(!)t© 1 

»*u<ii3~3ooc s tcommot®. 

<li5~170cs t<7)iBB<Dt©A<. L<li 
1 0~ 1 5 0 c s t £0ffiffl©t©A<ffiffl^*l^ o 

[0108] gtiM*. 1 0 0 o cirfcitSEil£)S3i<affi; 

l±, 0. 5~100cst.»*L<li1~50cs 

t. ^ic»*l<[*2~3 0 c s trojBSrototf&ffl 

[0 1 0 si *fe. sc c n T>mz*.zit£®it%L%L0> 
st [i] T-mziizn-stotoKDCD 

[i] -Z%£*iZit£%i£m : tkT:tiim?Z>®ii(0*!i&ft 
rotb&gtDst [1] T>S£;h.£lb£fc«fcyfc£;l}!aUiijS 

[0 110] *^|=fcL%T % tfj&vX^Adfclf.?,*? 

it^S/iaJia^SroSSJtii. asii9 9 / 1 ~ 1 / 

9 9 0)il. »*L< I* 95/5-1 0/9 0fflil. 
ft|c»*l,<li9 0/1 0~2 0/8 0©KItifc?i. 
5t C I 3 TS**i-S<t^li. j£KH^Sit®H-t?HF 
c- 1 3 4 a3fro7-Hb7;ua><t&#fcffl;tti£* 

^T. /<-7WP.f'Jx-f^HFC-1 3 

4 a troffi^tt©T®;sei*. a^i±o°c#ifi. fc^f 
i*^^jy±X'fc.6*^ 5t [i] -es^ti-sib^&roJi^- 

ICli. HFC-1 3 4 amOZ?vit7)l>±>t(0tem\i 

*<o°ctiTro=t©*<^^ic^bti. -1 o°cfeiT, 

-2 0°C)aT. -3 0tfelT. -4 0°CjyT. 
-7 8°CKiTrot,©tRlHt-Cfc-5o 
[0 111] £fc. SEE [I] -C?a^*l-5^!t*l©HFC 
-1 3 4a9|O)7^1b7^*><!:0ffiS1tro±IS;Sg 
l±. 7 0°C£l±. 8 0°CJJl±, $bl=l*9 0 o CUl±rot 
©*<^^l=f#btt* 0 C<0«tai=. HFC— 1 34a [C 

$ *t -5 7 ibyyu * > ^ ;t « <t l r ffl ^ s ;t 
fc^T. ( 1 ] (Mt£m-£tcit**iztt*z>®m& 

3L—Tjimfflm&o)H fc - 1 3 4 a ai©7-v<b7;u* 

1b7K^S^ 'J 7^+ 'J 3 -yu^SJta© h f c - 

1 3 4 a mO)7"jib7Jl<l2>kO>-g > : &T'(Dttm&tim^ 



[0112] $p,i=. s [i] ©ib£&£. ffi. xiijt 
Si. 7;U5-^A&tf&mffl©J;5&$IS£HFC-1 

fc**. 1 7 5 0 CT*t. S [ I] <J>it£®>$.lf7vit7 

[0113] *fc s -«ss [i] -es£*i3fc£«siiift 
a—;nf> x^T L ;u^^-'TJU©«tdC -ou© 

SSftttroffiT^H FC- 1 3 4a^(»7-y<b7;U*> 

©#*©ffiat»©M«*j&:^. *t. sen ©spy 

*9f*HSft*«ifflfiSI1»ttt 7 9 ftT^U* >©#ftTiS 
cfct/^STTl¥ffliLfci:C5. lV**sh.©«A'fc«El* 
(»*#!+*■) . HJtKtt. SJi«l»«ttfiia6Ta» 

[0 114] fljlli. SCI] T?a**l*£7?*3f* 
£<b£tt<D* < I*. tt»©J: 5 ttttftftftJBttXflM; 
** IM*iK 'J 77U+ L> 'J a -;u*> tK 'J xVUS^t" 
-T JUl|©H F C - 1 3 4 a fflft36Sl©lg»:*--OUJ: U t 

i***»i=«*ifc»»»tt**Lfc. ±iE©aan* 

ttii. #S©KK«(=J:yj|S-et*4<. «a.tf. z>r 

U9^XStKW=J:y«EttJSJ:l/W*fi1±!6<. ft BBS 

raa*S6t«ai=j:yatttt4<. tBassy^s 
Kss«t«ii=j:yffieffik«<ai£d4i«. 
[0115] *^©-»gs [ i ] vmztiz>-&7vm 

Xff£<b£«©li«fgtt, Sttttt 3 S»l=akAr*fc» 
l=. K^S^JbDSJ (»14#i. SES« £iBS 

(1979) in*, snuHti*, £mmm^®L% 
*«*i=j:-3T»a«a*ft-F*i**t.©, mmm\t 

%©. &mmmtEL&L. sis. 

KETI=fttt*«*tt*. «fi^l»iht-*=t©i:lttB^$ 
ftTHS. {§U -O©35taffl#0J;ll;f3maii:LT© 
fiSJ©*«t)-r, HSfiffl-V'SESlt LT, 2#. 3# 

©fii!**fc-r«*t#L^**«E«$*iTL^. ] a* 

#:/tt%-CfiB<ft|gKiML t Kn*v7'J-;uBg&iB* 
a. ^*^^>K^fffi7;ua-;ux7.x;u3i, 3r#fc;to 
;utf>i$3S£ s 7^a-;i>*T?ttK«7;Ua-,/uflL a 
7;ua -^*flS7;i/a -vuxxx^S. 7x/ 
£. X7.-r;U^-ei±7'i' , J>S>5 1 VU. * ly^f Z/Bt> ^ 

;Hf©S«BilftBxxf-;uj|. J«7^3-Aixf* 

s. 7?UAiixfjnns. 75 h*&-t?i±^y> 
8S7 5 k. *w>irs Kvexsnimrs k«» 

£. Sic. A;u-K>K©#R«i: LT. ^h'JOA. * 

y>A*©7;uay*B*. v^v^a, ayus/^A 

»©7;U*y±B*B*. ftO«tLT7*S-'5A 
» i O * A*>lfc«» t »ff«*4«-e * * . * ;nK 
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S^VBt. ^7.IU3>gt. XT7'J>It. 7^ + >^. 

■bn^^K. 7 9-fe:/tt*©ifffl£ffifDiigtttt£. -rv 
Hjxa^at. -fvsyx^^ii. -rvxx7'j>». 
■<V75*>»»©»ttSIS»KKilt. ^-u-f>ll. 
'J y -;MWf ©^taflflttoit*, *fc. 7JUa-;u&© 
UttfliJi: LTIi. 7^'J^7;Ua-;u. -fe^;b7;Ua- 
;k 7.x7 | J;u7^a-7U. ^-u-f;U7;ua-;u. yy 
-tzP-./u^y'^U'VStxT.^./u. yy-fen-Aty^ 
10 f7')>Sixf;k y'Jtn-^^U^iXf 

4-'N^' : f Jl/^x^— t5fjl,7iy- 

[0 116] *©fe©B«K3lnXU:L-ai. KftX-e 

-n- h*Ti/;ux;U7V h\ v^<>v;ux;i/7^ h*3f© 
t/xvu?* KSL v7i-;uvx;u7-c h*Sf©i?x;u 
7-r KB. ?Kyx;u7-r KB. x;u*>S^*x;U7.i' 
20 *- hM. BfcBB. W*-**- h«. f7'/-A 

Bafffl^KltB. n-^*T->^^U*^*>»© 
7;u*;u>;u*^>SSf*. /Npy^S^li^b/^^ 

=7^1bttftX^U> (CTFE) tua?- 
^©^ n p p * - sK >S«©**fcR<b**S» 
**fca;u#>Ki5*tt*©tfiai£3inJB. 7-;*ft| 
teDi7;ua-;u«. 7v*fcliKK*;u»l?>KH. 7»y 
*<bglte»l*^>»xxx;ua. ;<-7WQ*yi 
-x;u*;u7K>KS. /<-^;u*p*yx-- fj\^±j^ 
30 >Stx7.^;uS. ^-7WD7^h l J7v>I* 

/<-77u^-P/-Kyx-T-^hy7i?>af©«i±s**7 

■>^b^«s. 7-><bHfe\ 7^ftxgpu>^-y=fv-S 
^©7-^*^ro^ttiSiJ. ^<b7;u*>. mb7;i/^>. 
S<b7;u+>^ro^^S©^Jn»J. 3<7^kRft*XH 
*©3^mS©*inSil*^ifS^tA<if#*c yv3R-c 

h yxx^fvufi. /\py:Hby ^iixxT-jua9©y > 
Kxxx;us. ffi'JvK^^xx^fyuS. iu>8vi 
7vtas. sy>»hyxxx7us. /\ny><bay> 

40 itxxx;u^©S'J>^xx^;u^. SHi®*X7< 

x;u7-f h*^. t^*>8i^fM. I*7s*>8i 
xfAi, i|-^7^Bi7sfAS. l*X708i 
7f;^. y >g£ h y ixf;ms f ©?* y >k 

I7,f/H. ^^-*X7-|->^XX^7Um. *X*P7 

sf-hS. Ktty>»xx7 L ;u©7 5>*. *X77 

S<b v 'J a - >. l3)l#**sJl&-g*i •> 'J a - >»©* 
50 «2/'J a Mftft»X-ett^77>HX 
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ha. tfJb**^ U?T-OA*x*Pv^:*-x- h 

VUV-OAfc^fc. *OilXf* 
I. 5iWJt-H«*W ->'J*- KSL ft 10 

MR. ttfcft*e*MM:*. ft«LM*«r 

[0 117] 7?S3tiHttSSftffl<DJI{*fl£:LTIi. 
3, 3, 4, 4. 5, 5, 6. 6. 7. 7. 8. 8. 8 
- HJ'Ta^Atfoa-* *«/-.«/. 1 H. 1 H, 7H- 

K-r * 7iU*-*- 1 -^19 J -JU. 1 H. 1 H. 11 
H-i^n-y-^u^n-i-OVT*;-^ 2, 2. 

3. 3. 4. 4 .*-9-7JUfCJ- 1 . 5-"<:>*>v 

*-;ulf (07 vKlblBlftgr A3 -JbS. 

-7;U^-P-2. 5-5?J»9\H'-3. 6-v^-+1J-y7^ 

*;u>t?>Ka. /<-7^d-2. 5-v>^;i/-3. 

6 - - ©/<- 7Jl>* P/K'Jl-fA 

[0 118] 'J>S*SQ»]<DM(*«"Jt Lt, IE'J>^X 
*t;U£ LTlis h'Ji'l/v^^i-h. HJ7x 30 
-;l/*X7i- K JU/-t^7.'7x 
-K h'JX (2-x^;p/s+->^) *;x;?x-K v 
(2-if;l-A+v;u hUfvJl-ta7i-h. v 
(2-x^;U/n+->;u) 7W*^7i-h. h'J^"^ 

^'JA-JfcX^x- K hWKM^7i-h. h 

'J x [jK'J (^vifi/» h'Jfv;H t^7i- 

K h'JX [^°'Jt|-+vX^U» -2-X^;U^^-> 
Jl] *X7i-h, MJX [jK'J (t+->xfU» -f 
V****] ^7i-K h'JT. [/K'J (t+ylf 40 
L/» - (tK'J (t*y7"oeu» -n-*-7^.»U] 
*77i-h. MJX [tK'J (^yifl/» *;M? 

1 -x^^'O^JU] *J7i-K hUX [*° 
ij (t+yifU» *°'J (**->?Ptfu» 7j;i"-t? 
x;u- 1 -X^JU^V^JU] *X7i-h. h'JX 

'J (t+yifl/» ^pt"u>^-+v*;u^x;u-i 
->^;ut*xvu] *x;7x— k hjx [3-^'j 

*X7i-h, HJX [*°'J (^-+->X5 1 U» -2- 
t KP+v*??./!/] *X7x- K HJX ( P -^-^ 50 



Wi^yifl/» t^7i-K h'JX [jffij 
(^-+vx^u» -^ij tf*isya\~o» -p- 

^fjt.7iy+y] *X7i-h, MJX [4-/K'J 
(t+yifl'» if;i/7i-mf-h] *X7 

x-K h'JX [tK'J C^+i/x^UV) tH'J 

7*Dt"U» - P -7"h+y7i-;H t>X7i-h. 

2-x^;u^+vju [jK'J (Wyifi/» -2-x 

fJl^->M *X7i-l-. *°'J:*-*v7.MrU> ■ 
t*X (y?U-W *X7i-h¥i(. 8H±'J>i*xx 
LTI±. yf h^fy^7y-> Kta7i- h, 
y^y$fy;i/7y-; h'*X7i- K yA+tfyA 
7v? KW7i - K y^T'JfyWy"; h***? 
x-h. y , ^$fvA7->fK*X7i-h. V 
ij t+vif u>y _;i/7 1 -JH-f ;W *X7i- 

Ptf./U7£>. 7>;U7£>. *^;U7£>. 
JU7£>. ^:?^;U7£>. *?^.>U7£>. v>^;u 
7£>. yifWSX v7Pt°;U7£>. i>Z?TJi> 
75X y^VWSX '>*y;i<7;y. 
^JU7£>. v^^A^S:/. h'J^?;U7 5>. h 

gx^;u7 5>. Hj:?Ptr./i>7£>. hU^f^s 

h 'J'O'f JU7£ h 'J^*v.0-7£ >. h'J'N 
:?>./l>7£>. f- l J^-^9 1 ;U7£>Sf©75>i:©4A< 
£^b 'J VBiXf^i LTI*. HJX 

(•^DPT'Pt'W /H7.7X-K HJX (?DDI 
**:7x-K 7K'J^-^->7^U*U> ■ t*X [i? 
(■i7QD7;u4-;u) ] *X7z-h. h'jx {<?any 

x — VU) *^7x-h»*<*lf&#l*. S*1b'J>^X 

x— h. h'JX (y^Qt?!-*) *7 7x- h 
'J7. (2. 4-y-tert-7"f;i/7i3) 

Tli. h'M (tfJ7^tn7;^) t>X7i-K 
h>JX (,f'J7WD7i-;W t-X7i- h*A<^lf 
bti.-& 0 iEy^^xx^yutLTIJ. y^M>X77 
-f h'J^?JU^X77"f h. •y'«>fWa77-f 

K h'j'<>T7U^X77"f h. *>">*'»i*x y r-i 

V. h'J^y^*X77-fh. yA7"faX77-f 
h^7 - fU^77'f K yt7W«X77-f 

h'j^-'?^;u^7.77'-f t-. yy_ua77^f 

K VT r v;U7nx7T'f 59^fyWX77-f 
h . h 'J ^^TisJbfrst. 7 7 4 h . V K^V^z+xX 7 T 

-f hyKfyMX77-fK y7i-;i-*777 
>f h. h'J^x-vl/^X^T-f K y7U-/MX77 
-f h, h >J 0 U 77-f K MM VfyA*X 

77^fh. y7i-M5fA*X77-fh. y7i- 
yi/fyM7v77>f h. V7'7 , J;^/^■^' h'Py>*X7 
7-f h. yt^yi//WKoy>,ta77-f h. HJX 
(2, 4-y-t e r t-7"fyl-7i-W *7s77-f 
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K MJV=;U7x=A*X7 7-1' K *'Jt*->7A 
+ U>-t*X ('JT'J-M *7.7W K 1. 1. 3 

-5-t © r t -75^7 x^VU) 7$>. f h77i 
-;Uv7nt°b>?'Jzi-./Uv*777'-f' K -r 
->A vi ? ix >7 >J a -ju S?*^ 7 7 -T h Htf^lf &*i 
So ta*>|ixf )Vt LTli. o, o-v^AK 
fyA*^*^-h, O. O-vifAKfvMa* 

K O. O-v^n-7^ A^vA****— K 
O, o - v- 2 -if ;ua+->;i, KfvMa-t*- 10 
K O, O- V- 2 -IfJU'N^v^- 2 -I7JU^ + 

v;u*xjN*— k o. o-v-2-ifAA^->M 

VfJJ- A****— K O, 0-i/-2-If^A+ 

v;U7x_;u;frx;t<*— K o. o-v>f;u*x*./ 

^fl/^ <i»?MU) X$->*-K O. O-v-2- 

i^;u^+v;u- 3 * g^uT'D e**— K 

o. o-v-2-i^;^+vJUh'jx dfu^^u 
3— ;u) >fu k o. o-v (tt->;I/jH 

W*->Ifl/» (fi/A#'J**i/if b» *X 

K O, 0-5?-2-W\+i/*t KP*-> 20 
>fU>*X**- K O, 0-v-2-I^7U^+v 

7-<>itl7<.TA£ Ltli. 0-7Jl*rJUVTJl>*)l*. 

to 1 1 9] a±0mmm^iamtm&ttx. *tz. 

[i] T?a**i*«7t/*3j*m 

te^tfcllCft LO. 0 1- 2 511%, »*L<(40. 0 
5-5. 0»g%, £t>IC#£L<liO. 1-2. OS 

«%©BST?a**-.6**<a*u\ Mtfmmmmom 30 

£ri<0. 0 1 1l%*iSfl))|§. -*8sE [I] T-S£*i 
**7v*3f«5fl;**©B»fltt. «Ete(=airr» 

[0120] #£B.E<D-*s5t [i] vm^ti^yym 
**»bs«it*a«at ltm Lfc*i£©£jii$ffi 

7^ 'J>Bglftit©Mg. Ca, Bafif, TUI/Jfcl/Mtt 40 

t?i*5»x;u*:/||. s» 'JA7-7* >j 

TVl/^l/^Vif^XJU/hV^ON a . Mg, Ca, Ba 

liN-71 -Jl>- a s >tf ©3^917 5 
V, flg|ft»!7 5>. Pv>7 5>S. 'J>gi7.^;UT? 

A, &tf*©ffi. h'j7i-;i«t>X7i-h* 

©■j^Kh'jixxJk at;, h'j7i-u^77-f so 



h^©ffi'j>^ixx;u£. i7K*v1b£»T-f*. 7i 
a-7" 'J •> v;n - f-;u-¥>r;i/*;u7 x y -> v;n 

t;u, TA^^yy-y'yAixf**. iTK+vihig 

KSty i^fJbi L,Ti**->Xf7 'J >i£©7^ 

->fA-iH-A>>;hij7 y—jim ©* > v h >J 7 

l/— JUSIW*. -f 5*7-A*5«fctf*©R3H*. . 
•Af a*:/-*. 2- (r***9?4-) /<><;^s? 

•/-AXO^Sjfy-AB**. 1. 3. 4-77 

[0121] a±©Bdn;±ffiawa^: lt, *fc, » 

«fcS*LTffllvct*l*. c*ib©BS£Rl5.it#j£ia£- 
-BSC [i] ■J«iiiS47ti*MW;ft 

BjKfcfLO. 0 1~2 5l£%. »*L<l±0. 05- 
5. 0li%, £blz#£L,<tiO. 1-2. 01S% 
©W*-C**r*»*<a*Lt^ K£R&±B©B£A< 

o.oi sbm*?;©**. -»sc 1 1 ] -eB**is* 
? ?B*SBfc£*©B«tti=*ifra***«+#-cfc 
i\ -752 5SS%£i8*££msMfc*il43fft2t!«ai© 
ttttl=BB»*RK1\ 

[0122] *fc. *BW©-BA [ i ] -ea**i6* 
7 ?*9f SSHbSBl*. KlblWih^jT-fe* 7 x / - AH 
2. B-9-t»rt-?fA-p->U'; 
-M 3?§K7 5>SI ff-t7fA7 5 

'J7A*U>yja-Aa. h 'jyj-b^-f KSf. ^JS 
^JStt«T?*6N. N' -?t'Jf'Jf>-1, 2-v 
7S^i$>, 7tfA7t hV^irirtlCfflL^SCt 

[0 12 3] ftcT, -KsE [I] T?«d*l6*7vJlt 

B. Bad«AB»&BO*L«»«:< 

7 vKTltfi >»»««B^ 
«»B«BO>}ftBttBBBtta. «B*. »3W. B« 
L^(i*— I7a>3|IC^ffl-r-5C FC- 1 2Af>HCFC 

-2 2^ro^il©tt#p D ptLr*M*7-^(b7;u*>^ 
»B^-r««B»aMIBOBBtti: LttfflT-J&S. 
[0 12 4] ai^7^1b7A*>tl*, ttJttLTffiffl 
RTB4««7vftT;u*> (fliLU!. KBlfcl~5BB 
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©7?1b7;U*» . »*L<I*K*»1~4©/W K 

□ 7J^PTVU*>. «fcy»*L<li/N-f 

X$>, $bl=*?*L<l±HFC-1 3 4a-efo-5„ "f 

sen ra**L.6<b&«i*fciiaft^*i$# 
lit ziammt&fstm*. hfc-i34 3 (cf3 ch 

2 F) , HFC-134 (CHF2 CHF2) . HFC 
-152a (CH3 CHF2 ) , HFC-32 (CH2 
F2 ) . HFC-125 (CF3 CHF2 ) , CF3 C 
H2 CHF2 . CF3 CHF-CF3 . CHF2 C F2 
CHF2 » CF3 CF2 C F3 . C F3 C F2 CF2C 
H3 . CF3 CHFCHFCF3 . C F3 CF2 C 
H3 . CHF2 CF2CH2 F. C F3 CHFCHFC 
F2 CF3 m<D7vit**>, V'AtH*^. 7vit7° 

R (XH) n 

Cdc-e, xiioxi±sg^-efc.&„ RRtfni*. **i 

^tl-«SiC (I] fpORAXfntRC. n*<2ia±<0« 

victtjn^-e-c. -«s en -jm 
^;BHb£<t&££fitf •SKSfcy. ££««£E(&i::8S 
4-t * 7 x J -yi/tt^KKSXtt^jJ-^x y -;H±^*- 
;u3£(=SL0. ol~HS=EA«fflL. *-3aa*s«i 

[0 12 7] 5tlcI2aLfcJ;5lc. -ISS C I D "CSS 

t,©-ci±«sn. fcfc'u am*. SigJfigT-sw^i^ 

fH©«»SS**IMto*«lll4feU *©»SI=**BKHh 
[0 12 8] ^«ai=4Sl^TI4, »fi©*»*BT?i>ft 

^vxxAicfc-it^^iitt^roffifi^^iteciLfcy, 
;*si©#fii£*aii Lfc y . «i'ii*att»©<*«}&&* 

14) lc»Ll^S»»taKLfcyf *©Tf. SftTBl^ 
«it4*K***i.*. *c-e. £*$£©- 

■LfriBHUc^jM-"* < , mi=1Btt Lfc«<r ©ftU*a 
CoivrflUttttLfc. 

[0 12 9] *©£S. «Xtttt&i;att»ffl©^T 

■e. -»a [3] -cfts£*i«*5&fi&ttdi=*y. 
-IKS [in -c?S$*i--&7xy-;u?sxii^7xy 

[I] T»a**i4*7-»*3f«ft^*td*f*l=S 

it^?|-7xy-;H±^-;uSi=S*LT0. i-ifg* 
;k $?SL<lio. 05~o. afitJUfflL. 



[0125] $bic s S[i] T'^ft-Slb^^fcii 
mtsvuto. ia^%iy±^-r-SB!riai©;i^7i-'f>'u 
i*. ? vfcr;ua t 

IM±H FC-3 2*H FC- 1 2 5©;I£&) ttfiff 
fc*Sit1±£*L.. ::;hb©;1£3ft!«££!ftJI£-f Sft;* 
«tffl©S5S*t LTt^fflT*t-&=t©-Cfe-So 
[0 12 6] *f6BB©flfe©— D©S«l=J:*i.li, 7sMb 

*©-*a en T?a**i4fc**©«a*a*<ii«* 
*.«. rftfc*. *»»«ai;att*a©#«T-e-« 

a [i i] ■e*4*i.47i/-;uBIXi*9 l ^7xy-;u 

a 

[II] 

*!$Sii£gM!«IC*}L-T0. 2frEA~10 0«**.ff 
*L< 1*1 6*^-5 Oft^l.. *bl=ff*L<l*1 5 
«*;u~5 0« i E;u©***»*-&TEl6*1**i:K*l 
20 K©d7v*£ffllHb&ft*<gSI=*AJMt&tt«c& 

[0 13 0] ±IEJ5lSl::«ffl£ ft LTI*. 

#a©sa*<ffiffl*ix-cL^*<. *o>mt Lxitm^it 

NaOH, KOH3?©7-/U*l l J&I5*B$1b«a. NaHC 
03 . KHC03 ^©7^*'JfIlMa. Na! C 
03 . K2 C03 $©7^*UtlRS(£. hiJlfA 
7S>. h 'J ?f *7 S >*»7 S >WJklf4It I- 

<)o^mo)7Ji>*> 'j£R-¥>7vua y±a*«**»if b*i 
a. 

30 [0 13l]ttai:Sffl*W§7yftl/7Ot 
LTIi. 7i/*v7-t>Xlift7i>'+y7-t 
>A<*SMl)P-r'& : t.©T-**H*Wl=-t*lJSl±*l»«lli<CLA 
* ©«t LTI±, fifljtli. Advance in Fluorine Ch 
emistry , 4_,50 (1965) ICiSSflTl^ C F2 =C 
F2 . CF2 =CFCF3 . CF2 =CC I F3|©/\°— 
7WP*l/7^>*4LMi*aQ7AtPtb7< 

-ks (id si; (12) mtKmztiz&m-s 

7"jfk*V7 4 >©*'J=rv— CF2 =CFOCF2 C 

F2 CF3 77^atf-^n-Tr;us? 

40 4<»lf6*t*. 

[0 13 2] **ai=flll*6«tt*»±: Lftt. £«© 
ttttJMWttflnf*. *©0>j<t LTIi. ffjxli. 

att$*1©ftffill*ft(=H£$ 
#i**©-ei*ft^*<. snBi=l§f-57xy-;u 

SXI±^^7x/-^g|C«L. 10lg%~1000 
50 [0 13 3] SIESSI*. ffi#li0~1 5 0°C. »*L 
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<I440~1 00"CV. 5f&E7Jl,t. fi$l±0. 1-2 
OSUE. Jff*L<l*1~1 O^ET-trfrft&o £*ftfc!S 

LO. 0 1 -HS^U. »SL<l*0. 05-0. 3<§ 
[0 13 4] 7K03^*DMli. SI£i£fiMi«K*r u a« 

li o . 2 <g^;u~ 1 o o te^E ju. L < li 1 te^ju- 

50fS^;U. dblC0*L<l±1 5^=E;U~5 OS^EJU 

(omvimm < * y . i- * seiss *«« < « y 

«5t [I] xmHtiZ** JlstUfSLttttZ** Jl>M 
[0 13 5] -test [i] T«d4t«ft?9*dHHMb 

***jfta*>^-rAffl(oas»ai: L-c«ffl-r«i=3fc 20 

y. ftifttt. MHttt. WAtta#H=K»4*i*«K<i: 
SttiLt, «ft*tt«*if *cc, ft* 

fSffl©*j*««i=«ffl*ftTi***ffl3!3fr;*«fflfflH» 

" Qcmia±©. »*L<I*1 0'2 QcraJSl-tflO, 

l<i*i o»Qama±<D(*an**tt*t*LTt»*» 

[0 13 6] ±f20^^aicj;i)t» SIS?$tSM 

(frjitlf, lcJ;c-CA*iES (#Jx.f£. 30 

9 9. 9%JJl±) <0*7^*ft^«lS*S|-r-6CtA<-C 
tt*©?lta©ie*l=.):y {*&!&*}&£*«© 

[0 13 7] BP*.. ttZ0>«ft-Cft&ilfeS*Ur*7V 

-X. SttS±. iK-*** h. 7^5*. V?*-> 
7, *«. #ML Steft. *lM**-fIl7.«US*y^. 
9*a=9i4-*-0-<f h*y;U»«)-f*>S«M»JSif. * 40 
a©«tt*W=»*«*«3R**lM**«*«*iH©'J> 
fc<i:*.-«£«M3l***(=.*y. »*L<l*iStt 
ft, v'JTJ^k 5tt7*&7-. V'J*-77U5^-. a 
ttS±. h*&af#h.*'J«fc< **-«£©« 

SHHt««*1***l=J:y. »l=»* L < ttSttft. v 
ViiVJMSJiTti!*?* hfr&Sliti.«d>tt< i t-a 
i: J: y*««tt*«»L<3t A* 

*i. <*s@^fifit^*<i o'2flaua±. a&*LM*i 013 

Qcatt±©Xtta*7ya**Kfl:ft**tM(=ft&4i 



[0 13 8] }gftt7J;£<t LTIi. *7?*9f«iiJHfc* 
***afc£»fc*lM**©»»£a*::*(=J:y**i 

it (fliiii. 99. 9%^±) -c. smtimv-smziti 

**mft^a*<8ai=a6*i*. 
[0139] laac-tat-ase [ 1 ] -ea**.**:? 

-C-. 7tMt7VU*:/tJMI£ Lfe*3Mtffl©a*aJ: L 
Tfc*l+T*fc<. -K©Si»i:LTttfflffe4„ *© 
+ Tft. «65t [III] T-3E£*l£#fI©£7-y 

1) . S«4*lita»S*fflLT. ^oKDJlV-Cfiftn 
i=^?tjicefiE-e#*¥ 

2) , ttKWifeflftNtttv** 

3) . &momt*m&%mto>ttmmzm*iri^<r> 

¥ 

4) . #a©*7?ax4-<r* Mx.it* 8tit*.mm* 
*) fc©ajStt(=«*iTi^*io-e. **!.£©:*- -out© 

Lxey. ai=*ffl-e**. 

[0 14 0] 

R' (XRf ' ) n' [III] 

(::t?, xictoxiiss^T-fe^o r' ii-«st 

[i] *©Ri:fli;3HMnaifcar*«. ^lr' +© 

^^©!S)!li6-3 0l@-efe-5 o n' l42~4©Si» 

Rf i*-«3t en +©r f iHis-ci&s 

*><. fcfc'L. Rf 4 3 ©K3t® : y-©Sl*1~3-e&.&„ 

[o 1 4 1 ] -test din ©<b#*i*. «f&©aa 

©XRf *ya«**iri^TtJ:l^ R' fcXRf 

i*r' +©*aaw#T«B»3iaLr^*. 3 

1) iz-o^T2t>izmL<mtt.M£mifTnm)i-r%t, 

«?Ltf-»a [ill] ©«sHI*. #«7xy-;Ui:C 
F2 =C F2 . C F2 =C FC I , C F2 =C FC F3 
^©i*Wlc^fiirSjt$tiTL^*Sflff*7yi/^-p*u 

[0 14 2] KIM*. -«git [III] ©a»i*. 
7i;-JI/tHCFC-22 (CF2 HCI) -1?>CFC 

- 1 1 3 (CF2 c 1 cfc 12 ) moi'gmteVnn? 

j^aij-7f,>mta)s.!tiz^-oxt^nnmx'^m^M. 

■5. X. *t>IC. CF3 CH2 OH. CF3 CF2 CH 

St7 ;u =1 £ ffl i^r t £ *i 6 o 
[0 143] X. 2) i:HL-C*c>(=g¥U<SiWr-5 

t. din ©ana. a©rAs«aaatt 
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fc*>» «fc U tft^fcSJEtt. KJSftli. [0 14 4] R 1 5 

*»*»*»Tc*MtBS*iTl*4. -«&it (I i [0 14 5] 

I ] T?a*;h.4fc&** LTIi, «S.liBlT«)J:5<rft Hfc3 9] 

Ctt, 



CHT 2 CF 2 0-^0)>- C-^yOCF 2 CHF 2 

chcifcf 2 o~(o)- ch^-ocf 2 chcif 



I 



CH 3 

CF 5 CF=CF0 -^)~ c ~^5)- OCF = CFCF 3 



CH 5 



CF A CHFCF 2 0-^5^- ^~ ^^~OCF 2 CHFCF 5 



CH 4 

[0 146] R1 6 ; [<b40] 
[0 14 7] 
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CH 5 



CF 3 CHFCF 2 0-^y. C -@hOCF 2 CHFCF 3 



0 

CF 2 CttFCP 3 



CF 5 CHFCF 2 0 0CF 2 CHFCF 3 
CF 3 CHFCF 2 0 ' 0CF 2 CHFCF 3 



CC 1 2 FCF 2 0 -(C^~ C -H^)-OCF 2 CHC i F 



[0 14 8] 

mmm bit. ni*fi!ii=«fey*SEw^«:M(=iftiB-r 

-flE©a»=-J:-y**!>«wi:*«-e#*. flR*-5tt 
JtfttLTIi. «*.« 1 5'<n— rtt«tt. ^H9;H-' 

EHE«S*ttft*lM*e3S*SattflEtt**lf*ct*»BJ* 
[0149] (#*R(6«1) *»ft*'J-5A6. 2g 

^-^ — ;U2 o Om i c^SLfc. 2. 2- 

t*x (4-tKn+->7i-;i/) (kit. fx 

7xy-;UA£BME-f3) 12. 7 g -A, 

fc. -5 <t fc* 7.7 x 

y-;UA(0*'J^A7;U3 + ->KA<1 8. 9 s ftt>ti 
fc. :©AiJW7A3+vKi8. 9git'X7i; 

-;UA5 6. 0gJv^f;WW*vK200m I 
5 00m I gmov-r^nTt-O^KAftfc. 



CH 3 

[0 15 0] &rt£JjttSR8L T;ftt**XN2 T?«EICM 
Lfco El£§3g£*-f;uAx-t?6 0 , 'Cl:;aaSL» //an 
30 h'J-7J^DXf U>$$AL£J£$ll3»6Lfc. SM± 

(Y— : ?E) *<2~3 k g/cm* IC«fc*l*«fcai=f 

«S(C. 1, 1. 2-h'J?DO-1. 2. 2-hU7;u 
(BIT, CFC-1 1 3 «tB8fE-f •&) S50 

omi^to^fco cfc-1 1 zm^mn^-Qzm^ 

( [SI] $91. 5wt%M) $13 1 g*#fc. 
[0151]ilS«(bp. 0. 02mmHg, 18 
40 0°C) v'JAfAA7iSfflW»iiHSlL. *-f 
;KS1] $*sSLfc„ jpmfMx^^ k 

M##f [m/o 460, 462 (M + ) 445. 44 
7 (M + -CH3 ) ] ti&W* F-NMRX'tf hJU# 

«f*y. [s 1] *<BiTi=*-rilia*«-* 

[0 152] 
Hb4 1] 



(28) 
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CHClFCF 2 0-^O)-C ~(0)-OCF 2 CHC1F CSO 



[0 1 5 3] 19 F-NMR7^ h;U (CF3 COOH 
i^fflppm } :7B (2F) . 7. 5 (4F) 



^T»*«i3itJSL. CS23 ^m«tLfc„ 

[0 15 4] fcjmiMlX** ggtttfr Cm 

/e 3 9 2 (MM . 3 7 7 (M + -CH3 ) ] CCD 



1ti<H*i:LT. m&mW<D*'()l> ( CS2] £9 ctfcKBLfc. 
0. 1wt%St) 113g^fc. (bp. [0 15 5] 

0. 20mmHg. 1 6 0°C) . > 'J 5 A£ ffl Ht42] 

CH 3 

CHF a CF 2 0-^^- C -^^-0CF a CHF 2 CS2J 
CH 3 

[0156] (##EJ£fll3) f77i;- JUA 1 0 g 
£t h7t KQ77>1 Om I l=Jg«U C-KlCh'JX 20 
^^TS^I Og^lOjL. 2 0 0mlfgfl)7-f5n,t; 

>^rtl=A*it=. zflDv-f^cuK:/**-? 8°cc:;%SP 

?D/060gf?AU *ffl&. 6 0°C|Z})[]&L. 5 

B*B!KJSS-t*fc. EJSft. uWM-Cid. t-K 
5t h , 077>fc^(f*«l«)l- l Jxf >U7S>£JS£L 

xmz5.&m.£mz, r - 1 1 3 1 0 o m 1 sin*.* 

atLfcft. IB. aSffl*(=«k-63fe 

$£2@fT0fc. 



[0 15 7] l;^U-*-TR-1 1 3 *B CD 
*^-*Ct(=«fey. Hft2?fl©*-fJU [S3] $1 2g 
$fc (tl*5 5 9b) o C©5R***j!fX^PThy57 

fctt. 5T-f;U [S3] J=->'J*yvua5AfcffllvCSHi 

L X T. ifcrtttWS*** 19 F-N 

mr^7 hjwwftfiofc. 1 l=*f . 

[0 15 8] 
[S1] 
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[S3] 






MS(n/e) 


IK 


19 a) 
F our 
Cppm) 


CS3A] 


m=0 
n=0 


cis-cis 
cis-trans tk, 


488 (M + ) 
473(M + -CH 3 ) 


-CF=CP 
1760 


trans 
-8. TC6P) 
30(2F) 
110CZF) 


cis 

-9.0(6F) 
14. 0(2F) 
104 (2F) 




CS3B] 


m=l 
n=0 


cis #s 


308 Of + ) 
493 (M + -CHs) 


-CF=CF 
1760 


-0.7 (3F) 
1,2,3,9 (2F) 
136 (IF) 


trans 
-8.7(3F) 
30 (TP) 
110(/:F) 


cis 

-9. OOF) 
14.0 (IF) 
104 (IF) 


[S3C] 


m=l 
n=l 




528 (M + ) 
51301 * -CHs) 




-0.7 (6F) 
1.2,3.9 (4F) 
136 (2F) 





[0 1 5 9] a) PiSHmm CF3 COOH 
b) [S3] 



[0 16 0] 



C,HmF 5 frn-°-<O)-j-<^0-C 3 H |l F s 



[0 16 1] (S3A) 
[0 16 2] 



CF 3 CF-CF-0 -^O/|-^O}^0-CP=CPCF 3 
CH, 



[0 16 3] (S3B) 



3 CHFCF a -0-^y|^(o}-0-CF^CFCF 3 



[0 16 5] [S3 CO 
[0 16 6] 



lit A 6] 
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0-CF 2 CHFCF 3 



[0 16 7] [S3] itm 1 iZ^t 

[A] , [B] . CC] ( : E7H±A/B/C = 4/'4/ 
2) ©ESITefcy. MIC <t£«J (A) \Z\t^9Zf 

ct. *fcfc£* CB] l=l*H«l=->*tti: h7>X» 
©fc-Sct^itgLfc. 

[0 16 8] (#*£ftfl4) #*EJ&«1£HS** 
;SI=«fc y Lfc fXP x y -Jl A©* 'J -5 A7Jl>=i* 
V K 1 7 g K 1 0 0 m I irjgtf 

U R-1 1 3£2 8 E iQ;Lfctt. 6 0°C|C}DiJLi»5 



LfcSfEifiE^ICR- 1 1 3*1 0 0m l Jnjtfc 0 

It Lfc R — 1 1 3&£S«*l=.»:y2|g|%»Lfett. it 

«*(Si-r-&ctic«fcy. *&mwia*<( ju is a: z 

13. 4gSf: (J|J$2 8. 5%) „ 
[0 16 9] C(0^-'f;U**"X^P-7 h?77.f — IC«fc 
y^«fLfc«tC5. 3*Olf-*4«ft6*lfcfcft. * 

-f >»u CS4] icv'j*y;u*7A*fflixT^nsas*Jte 
L. va>^b^b*i.fc-t>->^;uco^TM£ 

*r£*rofc„ *sh.e>©K**«2K*-r. 
[0 17 0] 
I3E2] 



ES43 




MS 
m/t 


19 a) 
F nmr 
(ppn) 


[MM 


n=0 


528 (M + ) 
513 (M * -CH,) 
530(M + ) 
515(11 * -CH,) 


532(M + ) 
51701 * -CH,) 
53401 + ) 
519 OJ + -CH,) 


-2. 5(2P) 
8. 5(4P) 




CS4E] 


B=l 

n=0 


494(11 + ) 
479(11 + -CH,) 
496 (M + ) 
481 (M + -CH,) 


49801 + ) 
48301 + -CH,) 


-2.5(1F) 
8. 5(2F) 


7.8QP) 
7.5C2P) 


[S4P] 


BFl 

n=l 


460CM * ) 
445 (M * -CH,) 


46201 * ) 
447 (M + -CH,) 


78 (2F) 
7.5(4F) 





[0 1 7 1 ] a) CF! COOH 

b) [S4] 



[0 17 2] 
[<b4 7] 



CAC«,-^,-O-^>f^-0-C I H,ci 1 _,P l 
CH, 



[0 17 3] (S4D) 
[0 174] 



[ft4 8] 

50 
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CC1 2 FCF 2 



CF 2 CC1 2 F 



[0 17 5] (S4E) 
[0 17 6] 



1 PCr 2~0-^)-pOyo-CF 2 CC I 2 F 



[0 17 7] [S 4 F] 
[0 17 8] 



CH 5 



CHC!FCF 2 ^^)|^. 0 . CF2CHClr 



[0 1 7 9] JJ--OHS4) ttfcSfc [D] . [E) . 
[F] (*;UttD/E/F = 3/5/2) 0£**-Cfc 

(##J5fEeij5) tfx^i^-yuAiDtt^y^a. 2- 

tf* (4-t h*P*v-3->^./U7i=.IU) ^P/^> 
?PP h'J7;U^-DXf L U>©«*>yi=T 

IsUilCLT^'OU (S5) (I|R^7 7%) . 



[0 18 0] fcWttRfcX** HH**rStfR*#*rtS 
* Cm/ e 4 5 6 (M + ) . 4 4 1 (M + - C 

hs ) 3 *y. ess] *<»Ti=»-r«utt*-i-4ft* 

[S53 
[0181] 

Hb5i] 



CHF 2 CF 2 0^O)- c -<g^OCF 2 



CS5D 



[0182] (#%J5l£0lj6) t'^7i;- J\,A(DKt> [S63 

yic P -a-->7S;u:7x/-./u£ffli'>£>)iWi. #%£ [o 1 8 3] 

!ZM3t±<mmzLX*<{Jl [S63 £»f= («l*8 Ht52] 

6%) . 40 




5+n CS63 



[0 18 4] f7^07h?77^-M. HS»«T«) [S6-G. H] 

*£H«fcy. CS63 li{b£* CG3 . CH3 (^E [0 18 5] 

VHtG/"H=5/5) ffiiaft'efcl.tHSLfc. Ub53] 



«H¥06-31318O 



CH, 



0)j-^0)-OCF 2 CHFCP 3 CSd-H^ 



[0 18 6] <#*ES«7> fc?*7x;-./UA©ttfr 7] tfWTI=*r*»t***fc£1ln«*«C:£*«B 

IJIC2, 2-tfX (3. 5-v>^JU-4-t Lfco 
7x=^W ?P/<>*ffll**fiWftt. #%KJ6«3£4 [0187] [S7] 

<|S)«(CLT^^JU [S7] £*#fc OK* 4 6%) . # [0 18 8] 

rt***:***^**. J: CS [11:54] 

cil 3 CH 5 CH 5 



n -o-^>|<^-o 



» V s-Hn, "0\O>t\O^0-C 3 H n t 5 ^ 

CS7D' 

[0 1 89] m=0. 1 n = 0, 1 *J: y . CS 8 ] t<VLTlZ*-fm&£m?Z,1t£®iVt) 

-tKD+->7izW *^*>£ffll*-&Emi*. CS 8] 

EB«3i±<H«l=LTK«tt©3t--r* CSS] [0 19 1] 

fc (41*4 1%) . Ht5 5] 

[0 19 0] fcrttt**:*** HUttflK £g##r(0i§ 

o 
o 

CS8] 

[oi92]m=o. 1 n = o. 1 s«ty. c s 9 ] ^Ticss-rfca**-*-****-*!* 

(##££#I9) f^^xy-;uAroft^yict*7. li^i^^Lfc. 

(3. 5-v> : 3 1 7l/-4- 1 KD+v7i-W CS9] 
>Sffll^*ia*H*. ##K(6«3fc±<@«l=LT1 0 [0 19 4] 

°C-CIH*«©^ (S9) (US$9 7%) . 40 [1b5 6] 

[0193] mmwuto.x'O h;i>##f, gm#«rro*S 

CH, 



Wi-™ w 



CH 3 O f a S 



[0 195] m=0. 1 n = 0, 1 1 J -;i/£ffll^Emi±. #%SfS0lJ3 t± < H?*§ 

(#%£IS#J1 0) t*X7x^-7UA(0«t«yiC Kx-> 50 Izjf-Ol, CS 1 0] %mtz (l|Xi£8 0%) . ^ft&IRJlX 



(33) 
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x^? h;u»tf. Sfi»«r©g*«ty, CS 1 03 *<£l 

[0 19 6] [S 1 0] 
[0 19 7] 
[<b57] 

c i2 H as 



[0 1 9 9] 
[lb5 8] 



CP 5 

/ 

CPs 



CF 2 CP 3 



C = C 



[0 19 8] n = 0, 1 
TfB0)^*-9-^JU7t-P^D^>2Mtt:. R1 7 : 



[0 2 0 0] £fljl*4ia*U*. #%SJS0i]3,fc£<|H]« 
izLT^'fJU [S 1 1] £*#fc (l|X*7 9%) . 
CS 1 1] 
[020 1] 
[<b59] 



5*H - P 11+ .-0-^)-j-^)-0-C 4 H B F lH 



[0 2 0 2] m=0. 1 n = 0, 1 

Sftft CS1 1] l±Sft« [I] . [J], CK] 
JUJ£l/J/K=4. 8/4. 7/0. 5) 



T1=0 



n = 0 



n = 1 



CS 1 
CS 1 



1-1] 
1-0] 
1 -K] 



<##J5IS0"J1 2) t'X7i/'-AA10g$ l fh7 
t KP75>1 Om I |Cj§fi¥» h'JX^;P7 , S> 

C9 FIS (*SPCRttS) 180eSJMx, 6 0°CT* 



Csii3 

6B%r B isis*i*fco sett. i/<7Kiy-*-i=«fcy. x 
Kp75>*5J;i;*PJ©'n*-9-p;I'^-p^p / <> 

3 Mi*. h>Jx?;U7 5>^^* Lfc» 

[O 2 O 3] £J£;E£SPK. R- 1 1 3 5 0ml£jD 
^SiStLfc^ *i£i£fcJ:tf*T';*$ Lfc. R-1 1 
3ffi*'>'J*^*vAI=«tSSB©ttl=» x/fcKU- 

*-T?5B«iB*-f *cti=*y. ^"-f JU CS 1 2] « 

4 7gffc (US* 9 7%) . **miRHXX'<$ M,» 

«f. y. cs i 2] ttsiTi=*^*a 

[0204] CS 1 23 
[0 2 0 5] 

[<beo] 



c ? v, 7+ „-o-<o>Ko>°- c » H . F 



[0 2 0 6] m=0. 1 n = 0. 1 

(#%J5JS0|J1 3) t*X7x/-;UA<0tt*?yic/^u 

clx*-** cs i 3] (nx$7 0%) 0 mum 
bus*** nu#«r. HS»«f<o*Sft«ty, cs 1 3] 

[0207] CS 1 3] 
[0 2 0 8] 
Ut6 1] 



CS15J 



[0209] n = 0. 1 

(*#Ki6«i 4) ex7xy-;uA©ftt>yi= Kfv 

\zLX*4J\, Cs 1 43 £i#fc (41*6 9 96) . *rtt8 
RiR*** h;u#*r. JtftfttfOMMiy. CS 1 43 
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[0 2 10] [S 1 4] 
[0 2 1 1 ] 
Ilk6 2] 



[0 2 12] n = 0. 1 

(#%J5JS«15) trX^xy-JL-AWftfryiCp-tt 
CH. 



— 5 5;U7x^-JU^fflLv-i>tl^li, ##£JSfln 2<t 
±<H«l=LT:i--nu CS 1 5] Z&tz (US$7 0 
%) . #*f««ft^'<^ h;U#«K gM##r©*£il«fc 

y. [s 1 5] *<isiTi=*^-«3fit*-r*ft^*-e** 

[02 13] [S1 5] 
[0 2 14] 
[1b63] 



<g)-j-@^o-c 9 H B F l7+n CS153 



[0 2 15] n = 0. 1 

0. 7g|C^«ft. t*^7i>'-;UA4. OgJv^f 
JU7.;t/*+V h*1 3. 8gJM, 10 0mlgl(D7 

-J7 nTtO^lrttii^-fco d©T-f^D^>/<*-7 8 20 
°CI=;t»L. iKXAtttETft. ^□P>7MP> 
(R22) 7. BeZmXUzo 7 0^1 0B$|S 
EJ5j8»*#a©*l=feH\ ^«Lt=S 
J6±J*1*I=R-1 1 3*1 OOmlMfc, 

CH, 



[02 1 6] TJI©R-1 1 3H£XB*l=J:U2Bft 

r*cti=*y^--f* [s 1 e] * 1. ig^fccnx^ 

18%). ££##r Cm/e 328 (M* ) , 313 
(M* -CH3 ) ] RtffrrttMftttx** hMMr©« 

*j:y. a--ou cs 1 6D iiuiT©wat*-r4. ■. 

[0 2 17] [S 1 6] 
[02 18] 
[1t6 4] 



CHF 2 0^O>t<O >0CHF 2 CS 1 6} 



[0219] (*%S(5ft|17) t'^7x/-*A10 
gffl-7tKn77>60mil:iSM. h'Jx^u 

75 >1 5g£jDjt, MIC2-X^;U's+-9->^^P l J 
K7. 2g<0f h7tKQ77>iS«40mlfiT 
U □-KT-^^lclB^fco m%T'l 0BSIHKJS2?-e-fc 
x/<iKb— 9-l=J:y. fh7tKD77>J«f* 

ZOOmlMOV-f^P^WL. #%KlSfc]3 
t^«*73ai=J:o-C'N+-9-7n*n^P'<>tJS(6d 
9H 3 



1*. *-<;U [S 1 7] *1. 6gSfc (l&*7. 5 
%) . 

[0 2 2 0] fcrtttWSx** HU»*r. KS#*r©l« 

[S 1 7] 
[02 2 1] 
[lb6 5] 



C 7 H 15 C00-^)-j-(O>-0-C 3 H n F 5+n CS17D 
CH S 



[0 2 2 2] n = 0, 1 

<#<*E(6«18> ##fiJ5« 3 vm~*-<A> CS 3 D 
10. 8gS200il©7-f5P*'>^l:A*l.. Sft 

xj\,y)ji>so2 ci2 £5. 4 gin*.7c8L loot 
t4B5(E^fc. ElSfc»jS*«©*l=*lf-. »K 50 



LtzS.m±I$.mzV 1 1 35 1 0 0m I 

;«M59. 6 5gf#fc„ 

[0223] cro^jM^ftro^fmiMt;*.^ h;u 
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I*. [S3] ©-CF = CF-©#Mg«MI=»-5< 1 7 
5 9 cm"' ©WRtfJflffeLTJSy. CS 1 8] ©»fc« 

CH* 

[0225] (ZCP, RfClli— CCIFCCIF 
CF3 Xli-CF2 CHFCF3 T'&& 0 ) 



(#%J5JS0I]1 9) *ift*-)3lWh'JWNBBH4 
7gfv>f;l/Xmvh'1 0 0ml l=g;S£-fe»-fcjg 

8 5°c-ei 6^rasj6*-a-fc. si&ftx/^^— $t— (- 

«fc y , v> fAXA,**** LTftfcEJS;1£fc 
ICR-113 lOOmlJMMtLfc. Cftjg 
S*-e3fej*fc. R-1 1 3ffi*>>'J*yjU*5AI=«fctJ 



CS 1 8] 
[0 2 2 4] 

[tee 6] 
-ORfcl CS183 



fssu ifiawfflt'f;!' [si9j S3. 5 g *#fc 

(J|X$5 5 96) o 

[0226] Xx9a-7h9?7 4-»m3ixfxmiMr 

Cm/ e 428 (M* ) , 413 (M* -CH3 ) ] 
©«*. CS 1 9] l*aT©iSS*t4M» 

CS 1 9] 
[0 2 2 7] 
Ite6 7] 



CH 2 FCF 2 0-^Us@HoCF 2 CH 2 F 



[0 2 2 8] (*#fi(6« 2 0 ) e77i,/-AA©ft 
fcyi=2, 6— 5j»*;U-2. 4, 6-h'J (4-tK 
Pti/7i=A) -3-"^T>*flll*«liWH*. #% 
K««3i:*<fil«l=LT:i--Ol, [S2 0] s^fc (ft 

©t£X. fi&ftSi^tSfQgOTtt. BP*>-CF2 CHFC 
F3 /-CF = CF-CF3 =42/58tfeot. 

[0229] CS20] 

[0 2 3 0] 

[tee 8] 



CH 3 

CH 3 -C-(o)-o-R:f , 
CH 2 

C^>0-Rf 2 
CH 

c Hs- c -(0)- O-Rf 5 



Csi?3 

[023 1] Rfl . Rf2 . Rf3 I*. - 

CF2 CHFCF3 XI*-CF = CF-CF3 T?*> 
*. ) 

(##£IE0"J2 1) tf X 7 x y — ;U A ©ttfr y l=te£*i 

CG213 &%5.&M3t±<mm\z 

LT*4J\, CS 2 1 3 (*t^7 0%) . 

[0 2 3 2] ^?P7 hy7 7^-»«r»tfgS»*f 
30 ©IS*, t&fDSir^t&ifDgroJx. EP*,-CF2 CHFC 
F3 /-CF = CF-CF3 =4 6/5 4ffcofc, 

CG2 1] . CS2 1] 

[0233] 

[tee 9] 



CS203 



J 

CH X . 
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Ef 



JOT™, 

s° c 



CS20 



OBI. 



[0234] (CZt. Rfl . Rf2 . RfJ . Rf 
4 l±. -CF2 CHFCF3 Xl±- C F = C F - C F3 

(#*se£W2 2) rn.rn.-t h'j^Ai o g£v-5^-rA 

2 5ml lc^§k^-t±fcit;-aic^++}-7;u^a^p^>^ 

'J 3"7— tDSE'7JU^" , 5'C K F (CF (CF3 ) CF 
2 O] 5-8 CF (CF3 ) COF (*@PCR*±g) £ 

2 5 gin*. 8 0\:-e5B#rB)J5iS£-tf-&. 

[0 2 3 5] A^SSL. v'J*y;U 

^A©*'J0-/»T7U3 + V KO. 5 4gStff 

CP, 



^7i^-AA0. 50g^v>f;WJl--t;+vh'3m 
I KjgftlS-tL Z*ll=<bft«l [G2 2] 11g(01, 3 

i? ( h'j7ju^-n^^;u) ^<>-b*>ji«i om i sin 

8 0°CT-3^J5l5^1i-fc. 
20 [0 2 3 6] vyfJI/7M4vKSS4». ->'J*y 
Jl^ATrfitSSU ^"-<;U [S2 2] £9. 7gW: 

[G22] cs22] i*aTi=*-r«it** 

[G22] . [SZZ] 
[023 7] 
Hb7 0] 



F(CFCF,0) WB CF=CF 2 



Rf °)0-(oy C^C^-QRfoj CS22J 



I 

CH 3 

[023 8] (CCt, Rf0lliR23 [<b7 2] 

[0239] CPj 
[ft7 1] 40 ^ j 

CF 5 - C^aCHFCOCFgCF^F 

-CF z CHF(0CF 2 CF) n , F [0Z4Z]t^.) 

[S 2 2] ©R*»*t<Dt-* £6lT(=*-f . 
[0240] Rf02liR24 [0243] 
[024 1] [$3] 
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m/e (M + ) 


nl=n2=5 


2 0 8 8 


n 1 =5, n2 = 6 


2 2 5 4 


n 1 = 5. n2=7Xttnl=n2=6 


2 4 2 0 


nl = 5. n2=8XI*nl = 6, n2 = 7 


2 5 8 6 


nl=6. n2 = 8Xttnl=n2 = 7 


2 7 5 2 


n 1=7. n2 = 8 


2 9 18 


nl=n2=8 


3 0 8 4 



[0244] (#%5JS0"J 2 3 ) R- 1 1 3<DfU>lJ|:: 

1. i-i/7;i/to-l, 2, 2. 2-f h^fnni 

sosjm^uinii. %m&mm4t±<mmzLx. 

mWftOtoHL CS2 3-(D] £*§fc (HX^=5 5%) „ 

2 0 0m I ICgiS^^fcjtiSIC. ^JU [S2 3-OD 
£1 1 glllX.. SET?5B#fSL MIC 6 5°Ct?5BSlS* 
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